It is shown that there is a close connection between the right 2-Engel elements of a group and the set of the so-called commuting automorphisms of the group. As a consequence, the following general theorem is proved: If G is a group and if Ž . R G denotes the subgroup of right 2-Engel elements, then the factor group 
Ž .
In this paper we are interested in the structure of the subgroup R G 2 w x w x for centerless groups G. Results from 1 and 2 imply that if G is a finite Ž . group with trivial center, then R G s 1. One would expect that when-2 Ž . ever G is a group with trivial center R G is either trivial, or has a 2 Ž . structure which is hard to control; indeed, the structure of R G is known 2 to be under control provided that some rather strong conditions are imposed on G, as, for example, the condition that G satisfies the maxiw x mum condition on subgroupsᎏsee, for example, Baer 1 or the discussion w x in 9, Sect. 12. 3 . In a certain sense, centerless groups are as far from being w x nilpotent as one could get; recent results, see 7 , show that even in nilpotent groups there may exist 5-Engel elements none of whose powers is a left 5-Engel element. The following result comes then as a surprise; it asserts that all groups possess a certain canonic section which has a very special structure: 
This conjecture was shown to be true in the following particular cases: G Ž w x. is a simple nonabelian group I. N. Herstein 4 , or G 
The second main result of this paper shows that the above conjecture is false:
G
More information about the groups whose existence is ensured by Theorem 1.2 is contained in
is a subgroup of Aut G and exp
A A G s 2. Ž . Ž . Ž X . Ž Ž . . ii 1 -R G F C G and exp R G s 2. 2 G 2 Ž . Ž . 2 Ž . 2 iii If ␣ g A A G , then ␣ fixes G R G , where G is the subgroup of 2
G generated by the set of squares of elements in G.
The above result has an immediate consequence which shows that if a group G has no nontrivial central automorphisms, then the structure of Ž . the set A A G is very simple:
It is well known that if G is a group with trivial center, then the center Ž . of Aut G is trivial too. Our last result shows that the same property holds Ž .
is tri¨ial.
PRELIMINARY LEMMAS w x
The first lemma is due to T. J. Laffey 6 and is very useful in computations:
The next result bridges together the right 2-Engel elements and the commuting automorphisms of a group:
ii Let g g G and denote by T the inner automorphism induced by g.
Proof. The proofs of both assertions are elementary and can be found w x in 2 .
The following properties of commuting automorphisms are essential for what follows: 
Ž .
The following result provides a criterion for A A G to be trivial: LEMMA 2. 4 . Let G be a group with no nontri¨ial central automorphisms.
Ž . Ä 4 Ž . Ž . It is known that any standard wreath product of an abelian group by an Ž . infinite group is centerless, thus Z G is trivial. 
X Then A A G s id if and only if R G s Z G . In particular, if G
s G , G 2 Ž . Ž . then R G s Z G . 2 Ž . Ä 4 Ž . Ž . Ž . Proof. If A A G s id , then R G s Z G by Lemma 2.2 ii . If G 2 Ž . Ž . Ž . Ž . Ž . R G s Z G ,
